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TO: Mr. Mike Lindebak, P.E. PROJECT NO. 36-82493-552

1440 EAST ENGLISH ¥
WICHITA,  XANSAS

PROJECT: Northborough 3rd Add'n.

Qcone 1 82211

COPIES TO: ATTN: __ Ms. Vicki Huang DATE: July 21, 1986
File : FROM: _ Charles S. Brown, P.E.
Forrest Nagley, MAPD REFERENCE: __Revised Drainage Plan

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELIEVE.TO BE CONTAINED HEREIN.

As requested, we are transmitting herewith two (2) copies of'the

"Revised Drainage Plan & Supporting Calculations" for Northborough
3rd Addition. '

We have analyzed the 5-year storm in lieu.of the 2-year storm .
which was utilized for Northborough 2nd Addition.

Pipe sizes from Rockhill Street to the detension pond were increased i’
from 42" to 48". A1l other pipe sizes remained the same. You will
also note in the calculations that some 15' inlets will be required

in lieu of the 10' inlets noted in the previous submittal.

If you have any questions, please advise.
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o ATTACHMENT A 77
" DRAINAGE CRITERIA MANUAL *

D L CITY OF WICHITA, KANSAS ©
. RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS *
'Thé1fo]10W5n§ptabhlétfon cdntéins'raihfé1] fntéhéity fﬁ‘inéhés'
“per hour as derived from ESSA Weather Bureau Technical Paper .
. 40_Modjfied to NWS Hydro-35, 1977 During First Hour -

" RETURN PERIODS OF <% : .
5-YR . 10-YR - i~ 25-YR -

N

—
'

—<

=
N
P
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S B
- c.7.09 0 208,
“. 5,99 6.81 " 7.84
. 5,75 +.6.,55 - 7.55
5,54 6.31 - .. 7.28
.Y 5,34 6.09 - ' 7.04
1 6,16 5.89 .:i.° 6.81
t 4,99 571 . 6.60
. 4.84 5.53 .. 6.4
v 4,69 5.37 - 6.23
. 4,56 5,22 .- 6.06
' 4.43 508 . | 5090
4.31 4,95 . 5,75
4,20 4.83 - 5.61
4.10 4,71 - 5,47
4,00 - 4,60 . 5.35
3.90 4.50 ...5,23
-~ 3.81 4,40 5.12
¢ 3.73 - 4.31 5,01
T 3.65 - 4,22 74,9
3.57 4.13 4,81
3.50 4,05 . -.4.72
©3.43  3.98 . 4,63
3.37 . 3.90 - 4,55 .
3.30 3.83 ., . :
3.24 3.76
3.19 3.70
3.10 3.63
3.05 3.57
3.01 . 3.5]
2.98  3.46
2.93 3.4
2.88 3.36
2.84 .31
2.80 .26
2.76 .22-
2.72 17
2.68 13
- 2.64 . 3,09
2,61 3,05 o
w287 03,01
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5? ATTACHMENT A CONTINUED
Page 2
DURATION : RETURN PERIODS OF
IN MINUTES 1-YR 2-YR 5-YR  10-YR 25-YR 50-YR
46 1.70 2.05 2.54 2.97 3.48 3.93
47 1.67 2.02 2.50 2.93 3.44 3.88
48 1.66 2.00 2.47 2.90 3.3 3.84
49 1.64 - 1.97 2.44 2.86 3.35 3.7Y
50 1.61 1.95 2.4] 2.83 3.32 3.75
51 1.59 1.92 2.38 2.79 3.28 3.71
52 1.56 1.89 2.35 2.76 3.24 3.67
[} 53 1.54 1.86 2.33 2.73 3.20 3.63
54 1.52 1.84 2.30 2.70 3.17 3.59
55 1.50 1.81 2.27 2.67 3.14 3.55
[] 56 1.47 1.79 2.25 2.64 3.10 3.51
57 1.45 1.76 2.22 2.61 3.07 3.48
58 1.43 1.74 2.20 2.59 3.04 3.44
[J 59 1.42 - 1.72 2.18 2.56 3.01 3.41
» 60 1.40 1.69 2.15 2.53 2.98 3.37
61 1.38 1.67 2.13 2.51 2.95 3.34
62 1.36 . 1.65 2.11 2.48 2.92 3.31
il q: 63 1.34 1.63 2.09 2.46 2.89 3.28
64 1.33 1.61 2.07 2.44 2.86 3.2
65 1.31 1.59 2.05 2.4 2.84 3.2
:} 66 1.30 1.57 2.03 2.39. 281 3.1
67 1.28 1.56 2.01 2.37 2.79 3.1
68 1.26 1.54 1.99 2.35 2.76 3.1
i] 69 1.25 1.52 1.97 2.33 2.74 3.1
70 1.24  1.50 1.95 2.31 2.71 3.0
A 1.22 1.49 - 1.93 2.28 . 2.69 3.0
72 ' 1.21 1.47 - 1.92 2.26 2.67 3.0
i} 73 1.20 1.46 1.90 2.25 2.64 3.0
74 1.18 1.44 1.88 ~2.23 2.63 2.9
75 1.17 1.43 1.86 2.21 2.61 2.9
76 - 1.16 1.41 1.85 2.19 2.58 2.9
77 1.15 1.40 1.83 2.17 2.55 2.9
78 1.13 1.38 1.82 2.15 2.53 2.8
79 1.12 1.37 1.80 2.14 2.50 2.8
80 1.11 1.36 1.79 2.12 2.48 2.8
81 1.10 1.34 1.77 2.10 2.46 2.8
82 7 1.09 1.33 1.76 2.08 2.43 2.7
83 1.08 1.32 1.74 2.06 2.4 2.7
84 1.07 1.31 1.73 2.04 2.39 2.7
85 1.06 1.30 1.72 2.02 2.37 2.7
86 1.05 1.28 1.70 2.00. 2.34 2.6
. 87 1.04 1.27 1.69 1.99 2.32 2.6
(» 88 1.03 1.26  1.68 1.97 2.30 2.6
8Y 1.02 1.25 1.68 1.95 2.28 2.6
90 1.01 1.24 1.66 1.93. 2.26 2.5
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( ATTACHMENT A CONTINUED

Page 3

« B

DURATION
IN MINUTES 1-YR
91 1.00
92 1.00
93 0.99
94 0.98
Y5 0.97
96 0.96
97 0.96
98 0.95
99 0.94
100 0.93
101 0.93
102 0.92
103 0.91
0.90
0.90
106 0.89
107 0.88
0.88
0.87
110 0.87
111 0.86
112 0.85
113 0.85
114 0.84
115 0.84
116 0.83
117 0.82
118 0.82
119 0.81
120 0.81
DURATION
IN HOUKS 1-YR

J
i
I
D
J
J
D
J
i 105
J
1
J
J
J
]
]
]
]
]

cocccocooo
no
@

cCcoCocococcocco

2-YR
1.23
1.22
1.21
1.20
1.19
1.18
1.17
1.16
1.15
1.14
1.13
1.13
1.12
1.1
1.10
1.09
1.09
1.08
1.07
1.06
1.06
1.05
1.04
1.03
1.03
1.02
1.01
1.01
1.00
0.99

2-YR -

|

.99
.72
.58
.49
.42
.34
.29
.25
.18
5

RETURN PERIODS OF

5-YR 10-YR 25-YR 50-YR
1.65 1.92 2.24 2.5
1.63 1.90 2.22 2.5
1.62 1.89 2.20 2.5
1.61 1.87 2.19 2.5
1.59 1.85 2.17 2.4
1.58 1.84 2.15 2.4
1.57 1.82 2.13 2.4
1.56 1.81 2.12 2.4
1.54 1.80 2.10 2.4
1.53 1.78 2.08 2.3
1.52 1.77 2.07 2.3
1.51 1.75 2.05 2.3
1.50 1.74 2.04 2.3
1.49 1.73 2.02 2.3
1.47 1.72 2.01 2.3
1.46 1.70 1.99 2.2
1.45 1.69 1.98 2.2
1.44 1.68 1.96 2.2
1.43 1.67 1.95 2.2
1.42 1.65 1.93 2.2
1.41 “1.64 1.92 2.2
1.40 1.63 1.91 2.1
1.39 1.62 1.89 2.1
1.38 1.61 1.88 2.1
1.37 - 1.60 1.87 2.1

. 1.36 1.59 1.86 2.1
1.36 1.58 1.84 2.1
1.35 1.57 1.83 2.0
1.34 1.56 1.82 2.0
1.33 ~ 1.55 1.81 2.0

RETURN PERIODS OF :

5-YR 10-YR 25-YR 50-YR
1.33 1.55 < 1.81 2.07
0.97 1.13 1.32 1.51
0.78 0.91 1.06 1.21
0.66 0.77 0.89 1.02
0.57 0.67 - 0.78 0.89
0.406 0.53 G.b2 0.71
0.39 0.45 0.52 0.60
0.33 U.39 U.45 0.52
0.24 0.28 0.33 0.38
0.20 0.23 0.27 0.31
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1.35
1.14
0.99
0.79
0.67
0.58
0.42
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ATTACHHENT D

DRAINAGE CRITERIA

CITY OF WICHITA, KANSAS

(3 pages)

RECOISENDED RUKOFF CCEFFICIENTS FOR RATIOMAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGPAPH METHOD

Land Use or

Surface Characteristics

1.

2.

Business:
Downtown Areas
Neighborhood Areas

Residential:
Single Family (Soil Group D)

1/5 Acre
1/4 Acre
1/3 Acre

" 1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group D)

Multi-Unit (detacned)
- Multi-Unit (attached)
Apartments

Single Family (Soil Group C)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group C)

Multi-Unit (detacned)
hulti-Unit (attached)
Apartients

Single-Fonily (Soil Group B)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Faily (Snil Group B)

Multi-unit {detached)
Multi-Unit (attached)
Apartients

P

Percent

Imgervious

95
70

60
65
75

50
38
30
25
22.
20

60
65
75

Frequency

Z 5 10 100
0.84 0.85 0.87 0.91
0.68 0.69 0.73 0.80
0.57 0.61 0.66 0.79
0.50 0.54 0.62 0.76
0.46 0.50 0.59 0.73
0.42 0.48 0.56 0.72
0.42 0.46 0.55 0.71
0.41 0.45 0.54 0.71
0.62 0.66 0.72 0.82
0:64 0.68 0.73 0.83
0.70 0.73. 0.79 0.86
- 0.55 0.58 0.64 0.73
0.48 0.51 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 0.63
0.39 0.42 0.49 0.62
0.37. 0.40 0.48 0.61
0.60 -0.63 0.69 0.77
0.63 0.66 0.71 0.79
0.68 0.72 0.77 0.83
0.52 0.54 0.59 0.67
0.44 "~ 0.46 0.52 0.61
0.39 0.41 0.47 0.57°
0.36 0.38 0.44 0.54
0.34 0.36 0.42 0.52
0.33 0.35 0.40 0.51
0.58 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.67 0.70 0.74 0.80
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Land Use or

Surface Characteristics

10.

1.

Single Family (Soil Group A)

1/3 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group A)

Multi-Unit (detached)
Multi-Unit (attached)
Apartnents
Industrial:

Light Areas

Heavy Areas
Playgrounds:
Schools:
Railroad Yard Areas:

Undeve]oped Urban Areas:
Offsite Flow Analysis

{(when land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs:

Urban Lawn Areas (See Note No.

Soil Group A

Slope less than 1%
Slope 1% to 4%
Slore more than 4%

Soil Group B

Stope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group C

Sloge Tess than 1%
Slope 1% to 4%
Slope more than 4%

Percent

Impervious

50
38
30
25
22
20

60
65
75

?o
80
15
40
30

45

99
00

96
90

1 below):
00

00
00

00
00
0o -~

00
00
00

Frequency

2 2 10 100
0.47 0.50 0.54 0.60
0.39 0.4 0.45 0.52
0.33 0.35 0.39 , 0.47
0.30 0.31 0.35 0.44
0.28 0.29 0.33 0.42
0.26 0.28 0.32 0.40
0.55 0.57 0.61 0.67
0.58 0.60 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 0.73 0.80
0.74 0.76 0.79 0.54
0.33 0.35 0.42 0.55
0.49 0.51 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 0.90 0.93
0.24 0.26 0.33 0.48
0.87 0.87 0.88 0.89
0.80 0.85 0.90 0.93
0.08 0.09 0.13 0.23
0.12 0.13 . 0.17 0.27
0.16 0.17 0.21 0.31
0.16 0.18 0.24 0.37
0.20 0.22 0.28 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.2 0.29 0.37 0.53
0.28 0.31 0.39 0.55
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Land Use or Percent Frequency
) Surface Characteristics Impervious Z 5 10 10U
Soil Group D '
Slope less than 1% 00 0.28 0.33 . 0.43 0.63
Slope 1% to 4% ou 0.30 ,0.35 0.45 - 0.65
Slope nore than 4% 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for use with agricul tural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-arained, coarse textured
sands with high infiltration rates. Group B soils are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates.

- GENERAL NOTE:  These Rational Formula Coefficients may not be valid for basins
320 acres or larger.




SYMBOL

HYDROLOGIC
GROUP

Aa
Ab
Ba
Bb
Ca
Cb
Cc
Cd
Ce
Ea
Eb
Ec
Fa
Fb
Fc
Ga .
Gb

(wNeleleiivoeicelviielielec oo Bel el N B lolale b R =)

4 b
EXHIBIT NO. 1

SOIL LEGEND

NAME

Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Blanket silt Toam, O to 1 percent slopes

Blanket silt loan, 1 to 3 percent slopes

Canadian fine sandy loan

Canadian-Yialdeck fine sandy loams

Carwile fine sandy loam

Clark-Ost clay loams, 1 to 4 percent slopes

Cline silty clay, 3 to 6 percent slopes

Elandco silt loam

Elandco silt loam, occasionally flooded

Elandco silt loam, frequently flooded

Farnum Toam, U to 1 percent slopes

Farnum loam, 1 to 3 percent slopes

Farnum loam, sandy substratum, O to 1 percent slopes
Goessel silty clay, 0 to 1 percent slopes

Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes

Irwin silty clay loam, 3 to 6 percent slopes

Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho loam

Lincoln soils '

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay loam, 2 to 6 percent slopes, eroded
Naron fine sandy loam -

Owens clay loam, 1 to 3 percent slopes :
Owens-Rock outcrop complex, 3 to 10 percent slopes
Pits .

Plevna fine sandy loam

Pratt loamy fine sand, undulating

Pratt-Tivoli complex, rolling

Renfrow silty clay loam, 1 to 3 percent slopes
Renfrow silty clay loam, 3 to 6 percent slopes
Renfrow-Owens clay loams, 1 to 4 percent slopes
Rosehill silty clay, 1 to 3 percent slopes
Shellabarger sandy loam, 1 to 3 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes, eroded
Tabler silty clay loam . .
Tabler-Drunmond complex

Urban land-Canadian complex

Urban land-Elandco complex

Urban land-Farnum complex, 0 to 3 percent slopes
Urban land-Irwin complex, 1 to 3 percent slopes
Urban land-Tabler complex

Vanoss silt loam, 0 to 1 percent slopes

Vanoss silt loam, 1 to 3 percent slopes

Vanoss silt loam, 3 to 6 percent slopes :
Vanoss silt loam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent slopes

Vernon sandy lo.m, 3 to 6 percent lopes

Waldeck sandy loan

© Waurika silt loai
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MNoe+h boro vq h 2-d Addihon

Dreindge Plan. g
57 B ey = 0.03/25

n =000
4 —= Sy
a -
S
0.42 0.3 0.6 =W
L =0.6Q7"°S>>(1/nsy)*
FOR COMPOSITE CROSS SLOPES, USE Se FOR Sx.
Se =Sy +SwEo ;| Sw:=a/W u
pd
- Ly
% (FT)
& -80
P -70
w SX) Se -
s § -60
- 0.0l
0] A 50
-0.001 Z
n - gl “~.._ 40
" ) R 73 \~\ ,,.-""/
[OOI B [ R ””,f 002 ./‘.‘/"_,—‘\\\
. . g ,”,’. ‘\;\ - . ) "_,..."" _30\\
- e 003 . -
- l=Fo0l r 0.04
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